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Abstract
In order to improve optical character recognition (OCR) quality in texts originally typeset in
Gothic script, an automatic correction system can be built to be highly specialized for the given
text. The approach includes external dictionary resources as well as information derived from
the text itself.
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Abstract
In order to improve optical character recognition (OCR) quality in texts
originally typeset in Gothic script, an automatic correction system can be built
to be highly specialized for the given text. The approach includes external
dictionary resources as well as information derived from the text itself.
The resolutions by the Zurich Can-
tonal Government from 1887 to 1902
are archived as printed volumes in the
State Archive of Zurich. The docu-
ments are typeset in Gothic script, also
known as blackletter or Fraktur. As part
of a collaborative project between the
State Archive and the Institute of Com-
putational Linguistics at the University
of Zurich, these texts are being digi-
tized for online publication. The aims
of the project are automatic image-to-
text conversion (OCR) of the approxi-
mately 11,000 pages, the segmentation
of the bulk of text into separate resolu-
tions, the annotation of metadata (such
as the date or the archival signature)
as well as improving the text quality
by automatically correcting OCR errors.
From an OCR perspective, the data are
most challenging, as the texts contain
not only Gothic type letters – which lead
to a lower accuracy compared to antiqua
texts – but also particular words, phrases
and even whole paragraphs printed in
antiqua font. Although we were lucky
to have available an OCR engine capa-
ble of processing mixed Gothic and an-
tiqua texts, the alternation of the two
fonts still has an impairing effect on the
text quality. Since the interspersed an-
tiqua tokens can be very short (eg the
abbreviation ‘Dr.’), their diverting char-
acter is sometimes not recognized. This
leads to badly misrecognized words due
to the quite different shapes of the type-
faces; for example antiqua ‘Landrecht’
(Engl.: citizenship) is rendered as com-
pletely illegible ‘I>aii<lreclitt’, which is
clearly the result of using the inappro-
priate recognition algorithm for Gothic
script.
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The main emphasis of the RRB-
Fraktur project is on the post-correction
of recognition errors. The evaluation of
a limited number of text samples yielded
a word accuracy of 96.96%, which
means that one word out of 33 contains
an error (for example, ‘Regieruug’ in-
stead of correct ‘Regierung’, Engl.: gov-
ernment). We aim to significantly re-
duce the proportion of misrecognized
word tokens by identifying them in the
OCR output and determining the orig-
inally intended word with its correct
spelling. The task resembles that of a
spell-checker as found in modern text
processing applications, with two ma-
jor differences. First, the scale of the
text data (with an estimated 11 mil-
lion words more than 300,000 erroneous
word forms are to be expected) does not
allow for an interactive approach, ask-
ing a human user for feedback on every
occurrence of a suspicious word form.
Therefore we need an automatic sys-
tem that can account for corrections with
high reliability. Second, dating from the
late 19th century, the texts show his-
toric orthography, which differs in many
ways from the spelling encountered in
modern dictionaries (eg historic ‘Mit-
theilung’ versus modern ‘Mitteilung’,
Engl.: message). This means that
using modern dictionary resources di-
rectly, cannot lead to satisfactory results.
Additionally, the governmental resolu-
tions typically contain many toponymi-
cal references, which are not covered
by general-vocabulary dictionaries. Re-
gional peculiarities are also evident, for
instance pronunciation variants or words
not common elsewhere in the German
speaking areas (eg ‘Hülfstrupp’ ver-
sus the standard German ‘Hilfstruppe’,
Engl.: rescue team), and of course there
is a great amount of genre-specific vo-
cabulary, ie administrative and legal
jargon. We are hence challenged to
build a fully-automatic correction sys-
tem with high precision that is aware
of historic spelling and regional variants
and contains geographical and govern-
mental language.
The core task of the desired correc-
tion system with respect to its preci-
sion is the categorization routine that de-
termines the correctness of every word.
For example, ‘saumselig’ (Engl.: dila-
tory) is a correct word, whereas ‘Ge-
fundheit’ is not (in fact, it is misrecog-
nized for ‘Gesundheit’, Engl.: health).
We use a combination of various re-
sources for this task, such as a large
dictionary system for German that cov-
ers morphological variation and com-
pounding (such as ‘ging’, a past form of
‘gehen’, Engl.: to go, or ‘Niederdruck-
dampfsystem’, a compound of four seg-
ments meaning lowpressure steam sys-
tem), a list of local toponyms, the recog-
nition confidence values of the OCR en-
gine and more. Every word is either
judged as correct or erroneous accord-
ing to the information we gather from
the various resources. The historic and
regional spelling deviations are mod-
elled with a set of handwritten rules de-
scribing the regular differences. For ex-
ample, with a rule stating that the se-
quence ‘th’ corresponds to ‘t’ in modern
spelling, the standard form ‘Mitteilung’
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can be derived from old ‘Mittheilung’.
While the latter word is not found in
the dictionary, the derived one is, which
allows for the assumption that ‘Mit-
theilung’ is a correctly spelled word.
The set of all words recognized as
correct words and their frequency can
now serve as a lexicon for correcting
erroneous word tokens. This corpus-
derived lexicon is naturally highly
genre-specific, which is desirable. On
the other hand, rare words are likely to
occur only in a misspelled version, in
which case there will be no correction
candidate in the lexicon. Due to the
repetitive character of the text’s topic
there is also a lot of repetition in the
vocabulary across the corpus. This in-
creases the chance that a wordmisrecog-
nized in one place will have a correct oc-
currence in another. In an evaluation the
approach has shown promising results.
The text quality in terms of word accu-
racy could be improved from 96.96% to
97.73%, which is equivalent to a 25%
reduction in the rate of word misrecog-
nition. As the system is far from com-
plete, considerably improved results can
be expected.
With this project we demonstrate
that it is possible to build a highly spe-
cialized correction system for a specific
text collection. We are using both gen-
eral and specific resources, while the ap-
proach as a whole is widely generaliz-
able. We see our work as an auspicious
method for improving text quality of his-
toric OCR-converted text.
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